Abstract. Pilot observations were conducted at Arecibo, Puerto Rico, using an all-sky, imageintensified CCD camera system in conjunction with radar, ionosønde, and Global Positioning System (GPS) diagnostic systems during the periods January 19-28, 1993, and February 21 to 
Introduction
The incoherent scatter radar (ISR) at the Arecibo Observatory (18.3øN, 66.75øW) has a rich history of contributions to upper atmospheric science [Gordon, 1964; Kelley, 1989] . Recent upgrades to the Arecibo radar [Campbell, 1995] and its colocated optical facilities [Tepley, 1995] will result in an enhanced capability for multidiscipline research over an altitude range from the troposphere to the plasmasphere. In this paper, we report on pilot observations using an all-sky airglow imaging system. While such instruments operate on a routine basis with ISR facilities in Sondrestrom (Greenland), Millstone Hill (Massachusetts), and Jicamarca (Peru), results reported on here represent the first use of all-sky imaging as a patrol diagnostic capability at Arecibo.
Background
The Arecibo site is usually considered to be a "pure midlatitude" site in that its upper atmosphere is not routinely Processes associated with equatorial and low-latitude aeronomy are generally considered to be important where I < 35 ø, that is, at magnetic latitudes bound by the regions of the Appleton anomaly in F region electron densities and their associated intertropical airglow arcs (dip latitude with •_ +20ø). For a dipole field these are related by tan/=2tan{; the geomagnetic field line spanning this region reaches -1000 km above the geomagnetic equator (L=I. 16). Thus the low-latitude ionosphere is usually considered to be def'med by the plasma within flux tubes that reach to equatorial apex heights <1000 km [Hanson and Moffett, 1966] , well equatorward of the Arecibo L value (=1.4) that extends to a height of =2500 km above the geomagnetic equator.
Because of its geophysical location, as described above, Arecibo is not a site where F-region optical structures are expected on a routine basis. Diffuse aurora, stable auroral red 7331 
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(SAR) arcs, and F region trough related gradients, common subauroral features seen at Millstone Hill , would appear near Arecibo under only highly active geomagnetic periods. Similarly, F region airglow depletions associated with equatorial spread F (ESF), as described by Weber et al. [1978] and Mendillo and Baumgardner [1982] , and latitudinal gradients related to variations in position of the intertropical arcs [Mendillo et al., 1992] are not usually considered midlatitude effects. This is not to imply that optical signatures of ionospherc-thermospherc origin do not occur at Arecibo nor that they are time invariant. Indeed, photometry at Arecibo has a long and productive history, ranging from airglow variations produced by the so-called "midnight collapse 
Observations of Structures in F Region Airglow
The Boston University all-sky-imaging system has been described in detail by Baumgardner et al. [1993] . Briefly, it is an image-intensified CCD instrument that uses narrow band ffiters to observe specific emissions over an all-sky (180 ø) field of view (FOV). Figure 1 shows the extent of the FOV for _+ 75 ø zenith angle (150 ø FOV) observations for an assumed mean emission height of 300 km appropriate, under most conditions, for 6300-]k airglow from F region recombination chemistry.
One goal of the Mafongo campaign was to search for F region gravity wave signatures that might be linked to episodes of midlatitude spread F . As a consequence, the imager was operated using only 
